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AUTHORS: Frantsevich, I.N., Shiyanovskaya, I.Ye. and 
OnKO VR A 
y y] 
TITLE: Cold-working and Recovery of Tungsten and Molybdenum 


of High Purity Under Conditions of an Inhomogeneous 
Stressed State 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4, 
PP 593-597 (USSR) 


ABSTRACT: Compacted cermet materials of high purity were used in 
the investigation, Cylindrical specimens of tungsten 
of a purity 99.989% and a density 19.3 g/cm3, and 
molybdenum of a purity of 99.988% and density 10.2 g/cm, 
were subjected to a pressure of 300 kg/mm2 under a 
100-ton press, Deformation produced was 40% for tungsten 


determined by Rockwell hardness determinations. A curve 
of HRco hardness against temperature is shown in Fig 1 
(for tungsten). A Similar curve of HRA against 
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ASSOCTATIO; 


SUBMITTED; 
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temperature for molybdenum is shown in Fig 2. The 
temperatures of recrystallization were 1350°C for 
tungsten and 1000°C for molybdenum, X-ray analysis of 
the samples was carried out. By harmonic analysis of 
the results, the broadening of the 
distortion of the lattice, 


The curve shows a sharp 
m the region of 
Fig 6 shows a similar curve for 
tungsten. There is a less sharp fall in microdistortions 
in the region of recrystallization in this case, There 
are 6 figures and 6 references, 4 of which are Soviet and. 
2 English, 


t:Institut metallokeramiki i spetsial'nykh splavov AN USSR 
(Institute of Cermets and Special Alloys AS Ukrsspr) 


June 29, 1959 VY 
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C8: 1.250 E111/E335 

AUTHORS: Kalinovich, D.F., Kovenskiy, I.I., Smolin, M.D. and 
Frantsevich, I.N. 
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TITLE: Mobility o romium Atoms in a Nickel-cHromium Alloy 


Under the Action of a Direct Electric Field 
PERIODICAL; Fizika metallov i metallovedeniye, 1960, Vol1.10, 
No. 1, pp 42 ~ 46 


TEXT: The authors point out that the study of migration of ions 
in alloys can give indications of the high-temperature stabi- 
lizing role of alloying elements. They describe their work on 


the migration ry aes in a 0.63 diameter, 60 mm long wire 


containing 4.36% weight. The central part of the specimens 
was electrolytically coated with a 5-micron thick layer of 


Lad 
cr°t, arter annealing at 1200 °c for 60 hours, the specimens 
were electrolytically etched to remove the surface layer. 
Longitudinal radioactivity distribution was meaSured with an 
MST-17 counter. Specimens were then placed in an argon 
atmosphere and a direct current passed through them, Activity- 
versus~-position plots before and after Passage of current at 6 “ 
4000, fOr 120 hours (Figl) and for 950, 1000, 1050 and 1100 ct (p 
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showed appreciable migration of chromium towards the cathode. 
Allowing for diffusion the authors calculate the speed of 8 
migration of chromium (average values rise from 2.70 x 10 


at 950 to 29.71 x 1078 cm/sec at 1100 °c). By removing the 
outer layer of treated specimens and repeating the activity 
measurements (Figure 2), migration within the Specimen was 


found to be less than near the surface (7.20 x 10 


1.55 x 1078 cm/sec). For both there was a linear relation between 
the average displacement of the chromized-zone boundary and 
duration of experiment. Using Einstein's equation (Ref.4) the 
authors calculate effective chromium-.-ion charge values in solid 
solution in nickel to be 57.6, 42.5, 34.7 and 27.6 at 950, 1000, 
1050 and 1100 *C- respectively, which is in line with Wever's 
values for higher temperatures (Ref.6). 

There are 2 figures, 2 tables and 6 references. 2 Soviet. 

2 English and 2 German. 
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AUTHORS: ~Erantsevich, I.N, and Voytovich, R.F. 


TITLE: High-Temperature Oxidation of Refractory Alloys. 
I. The Tungsten-Titanium Alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol,10, No.6, 
pp.857-861 


TEXT: The object of the investigation, described in the present 
paper, was to study the kinetics of oxidation of titanium and 
tungsten-titanium alloys, containing 15, 50 and 75% titanium, at 

500, 600, 700, 800 and 900°C, The rate of oxidation of argon-ars 
melted specimens, homogenized by 35h vacuum-annealing, was XX 
determined by the conventional gravimetric method. The results \ 
indicated that whereas smal) additions of tungsten improve the 
oxidation resistance of titanium at temperatures up to 700°C, the 

rate of oxidation of tungsten increases sharply as a result of small 
additions of titanium, The temperature-dependence of the rate of 
oxidation of the alloys studied is described by K = A exp(-B/RT), 

the values of A and B_ being tabulated below. 
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Se 
Temperature 


Range 7C 


W- Ti (15%) “ ~ 700 


900 
W- Ti (50%) 700 


900 
W- Ti (75%) - 200 


900 


The results are discussed in the frame of the concepts formulated 
by Hauffe and Pfeiffer (Ref, 8 and 9), Part II of this study 
relates to tungsten-zirconium alloys, it is published on 
pp.682~-685 of the same issue, There are 8 figures. 1 table and 
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10 references: 2 Soviet and 8 non-Soviet., 
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[Rare-earth metal borides] Boridy redkozemel'nykh metallov. Kiev, 
Izd-vo Akad. nayk USSR, 1961. 92 p. (MIRA 14:8) 


1. Chlen-korrespondent AN USSR (for Frantsevich) 
(Rare earth borides) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1" 


"APPROVED FOR RELEASE: 06/ 


PELTED ar BME ST Oe 


13/2000 CIA-RDP86-00513R000413610014-1 


A en BS Rae SE sea ts se 


PISARENKO, Georgiy Stepanovich [Pysarenko, H.S.]; TROSHCHENKO, Valeriy 


Trofimovich; FRANTSEVICH,1.M.[Frantsevych,I,M.], akademik, 
wee rede; > T.K., red.izd-va; LIBE:‘NAN, T.it., tekhn, 
red, 


[Btstistieal theory of strength and ite application to ceramic 
metal materials] Statystychni teorii mitsnosti ta ikh zastosu- 
vannia do metalokeramichnykh materialiy. Kyiv, Vyd-vo Akad, 
nauk UNSR, 1961. 104 p. (MIRA 15:3) 


1. Akademiya nauk USSR (for Frantsevich). 
(Ceramic metals) (Strength of materials) 
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SAMSONOV, Grigoriy Valentinovich; VEREYKINA, Lyudmila Leonidovna; 


+. FRANTSEVICH, I.N., otv. redo; KISINA, I.V., red. izd-va; 
YEFIMOVA, M.I., tekhn, red, 


[Phosphides] Fosfidy. Kiev, Izd-vo Akad. nauk USSR, 1961, 126 pe. 
(MIRA 14:9) 
1. Chlen-korrespondent AN USSR (for Frantsevich). 
(Phosphides) 
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PHASE I BOOK EXPLOITATION Sov/6032 


Yeremenko, V, N., Resp, Ed.; I. N. Frantseyich, G. V. Samsonov, 
I. M, Fedorchenko, G. 8, P 8arenko, V. V, Grigor'yeva, and 
Vv. I. Nizhenko, eds. 


Poverkhnostnyye yavleniya v metallakh i Bplavakh 1 ikh rol' vy 
protsessakh poroshkovoy metallurgii (Surface Phenomena in 
Metals and Alloys and Their Role in Powder-Metallurgy Processes) 
Kiyev, Izd-vo AN USSR, 1961. 213 p, 1710 copies printed, 


Sponsoring Agency: Akademiya nauk Ukrainskoy SSR, Institut metal- 
lokeramiki 1 Bpetsial'nykh splavov. 


Ed.. of Publishing House: Zz. S. Pokrovskaya; Tech. Ed.: A. M. Lisovets. 


PURPOSE:. This collection of articles is intended for scientific 
research workers, engineers Specializing in metals, and metal- 
lurgists. It may also be useful to advanced students at 8chools 
of higher education. - 
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Surface Phenomena in Metals (Cont. ) S0V/6032 


COVERAGE: Articles of this collection discusa the role of suriar 


phenomena in powder metallurgy Processes and in processes of tie 


properties of metals are also presented, No personalities are 
mentioned, Each article is accompanied by references, mostly 
Soviet. 


TABLE OF CONTENTS: 


Foreword 
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SAMSONOV, Grigoriy Valentinovichs PORTNOY, Kim Isayeyich; FRANTSEVICH, I.N., 
retsenzent; SKLYAROV, N.M., doktor tekhn. nauk, prof., retsenzent} ~~ 
BAL'SHIN, M.Yus, kand, tekhn. nauk, retsenzent; BOCHVAR, M.A., inzh., 
red.; VINOGRADSKAYA, 8.1., red. izd-va; ROZHIN, V.P., tekhn. red. 


[Alloys made of high-melting compounds] Splavy na osnove tugoplav- 
kikh soedinenii. Moskva, Gos. nauchno-tekhn. izd—vo Oborongiz, 
1961. 303 p. (MIRA 14:9) 


1. Chlen-korrespondent AN USSR (for Frantsevich). 
(Heat-resistant alloys) (Ceramic metals) 
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AUTHORS ; Lyashchenko, A, B,, Mel'nichuk, P. I., Frantsevich,I. N. 
TITLE: The normal modulus of elasticity of some refractory compounds 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 39, abstract 'G256 
("Poroshk. metallurgiya", 1961, no. 5,10 - 19, English summary) 


TEXT; The dynamical method was used to measure E of a number of refractory 
compounds (MoSin, Mo3Si, 2rSio, TiSis, ve, Tic, TiBs, WoC). E was measured on 
specimens of different porosity and these data were extrapolated to zero porosity. 


An empirical formula is proposed, describing the effect of porosity on E. The L-F 
method is described of manufacturing the. Specimens, The temperature dependence : 
of E is determined for TiC and Mo3Si at up to 1,000°C. The values of the thermal 
coefficient of E, the mean square displacements of atoms, and characteristic tem- 
peratures are evaluated. The nature of these quantities is discussed, There are 

12 references, 


R. Andriyevskiy 


[Abstracter's note: Complete translation] 
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242700 — p215/D304 
AUTHORS: Frantzevych, I.N., Corresponding Member of AS UkrsSSR, 
and Kovenstkyy, I.I. 


TITLE: Investigating electrotransport in some alloys with 
high electric resistance 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, noe 5, 
1961, 636 - 639 


TEXT: The paper is concerned with the investigation of electro- 
transport of iron and chromium in the alloys Fe-Cr and Fe-Cr-Al, 

also with that of iron, chromium and nickel in the alloy Fe-Cr-Ni. 

In the experiments radioactive isotopes Fe25, Cr 51 ana Nios were 

used, On sampies in the form of wires approx. 0.6 mm thick and 70 

mm long. The methods of the experiments have been described (Ref. 

4: D.F. Kalinovich, 1.1. Kovenskiy, M.D. Smolin, I.N. Frantzevich, 
Fizika metal. i metalloved, 10, 42, 1960). A thin and narrow layer 

of the radioisotope of the element was brought onto the central 
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part of the sample with the aid of electrolysis. The samples were 
heated by direct current and the direction and velocity of electro- 
transport was studied by observing the displacement of the radio- 
active zone. To obtain more accurate data, diffusion coefficients 
were measured on the same samples according to methods described 

in M.D. Glinchuk, D.F. Kalinovich, I.1. Kovenskiy, M.D. Smolin 
(Ref. 5: Inzh. fiz. zhurn., 8, 78, 1960). Results are given in ta- 
bulated form. ‘the magnitude of the effective charge of ions does 
not vary with temperature within the limits of experimental error 
while investigation of other substances has shown that Z- diminish- 
es when T increases. For the temperatures interval of this experi- 
ment one can put, with great accuracy, f= 0o-* T, ? being the elec- 


tric resistance. On the other hand it is known that A = Ay + A» = 
= (1/9, )+Q/e9) = 1/0, A being the conductivity (the indices 1 and 
2 refer to electrons and holes respectively), i.e. 
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1 1 1 L 1 1 (3) 


a a a ° 
raf 1 n+ 20h 2 n+ £02 
a ay Qo 


Here Qo)» S02 and ao have the same physical meaning as Po and a 


but they take into account the electron and hole conductivity. In 
a@ special case Po/a = Po, /4 = Poo/%s i.e. when 9o3/Po2 = const. 

in the temperature interval investigated, the function z" = f(1/ 
(T + 9o/a)) is, according to M.D. Smolin, I.N. Frantzevich (Ref. 7: 


DAN SSSR, 136, 82, 1961) a straight line. Using the formula A= 


= ax /3)79 (e?/n)1n2/? [Abstractor's note: x™ appears to be a mis- 
print], h being Planck's constant, the authors of (Ref. 7: Op.cit.) 
obtained in this case 
* 


2 - 1,273°10'n, 779, + 1.2735+104n, ¢,(2 - 2). 


1 a 


ai Po 


a 
T + 1 
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1 
. - 4 
ve. (4) 


The quantities z, nhs O15 Nos Go can be considered constant within 
the temperature interval of the experiments described here; there- 
fore (4) becomes 

* 1 

Z=2+kK-. = 2+ zt, (5) 


Po 


+ a 


. 
where K = 1,273+104n, 3g, (2 wa). 1,273-104n, 30, ok, Gee Gone 
a ay Oy 


stant. If a is very small the condition 901/Po2 = const will be 


realized with sufficient accuracy, and since a is small for the 
alloys treated here the effective charges of the components of 
these must satisfy the equation (5). From the fact z #£(T) it 
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follows that the result z" = const could be obtained only in two 
cases: 1) if z' = const # 0; 2) if z' = 0. The first case is in- 
possible since the expression for z' contains the variable 1. In 
the second case it is necessar that K be equal to 0. This is 
again possible in two cases: 1) if the two terms of which K con- 
sists are equal, 2) if they are both nearly equal to 0. The first 
condition means that the interactions of electrons and holes with 
the ions are equal in Magnitude, which can be written 


ni? Co. a 
= cae = ey - i (6) 
ny C5 re 
or in a two-component system | 
elt a) 
' =~ ne 
% «95 
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(' refers to the rirst and " to the second component) For a three- 
component alloy one must add the ratio oy "/as" in (7). It follows | 


that equal magnitude of the terms in z' igs generally possible but 
has very small probability. The case of both terms being nearly 
equal to O is much more probable. It can be expected in alloys with 
small concentrations and mobilities of the carriers of current and 
small temperature coefficient of the electric resistance. Phe in- 
vestigations described here confirm this, as the alloys studied ga- 
tisfy these conditions. If K is nearly equal to 0, i.e. Z* does not 
vary with temperature, one can assume %* = z within the limit of 
experimental error. It follows that magnitudes of ion charges were 
obtained. There are 1 table and 7 references: 5 Soviet-bloc and 2 
non-Soviet-bloc. ‘the references to the English-language publications 
read as tollows: K. Compaan, G. Haven, ‘trans. Faraday Soc. 52, 786, 
1956; H. Wever, Proc. Symp. No. 9, Phys. Chem. 2L, 2, 1958, 
ASSOCIATION: Instytut metalokeramiky i spetsialnykh gplaviv AN 

URSR (Institute of Metallogeramics and Special Alloys 

AS UkrsSR) . 
SUBMITTED: January 19, 1961 
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AUTHORS : Frantsevych, I.M., Member of ASUkrRSR, and Smolin, M.D. 


TITLE: . Dependence of electrotransportation of the components » 
. of Ni-Cr alloy on concentration - _ 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR, Dopovidi, no. Ts - 
1961, 908 ~ 910 : 4 

TEXT: An ion which is migrating in the process-.of electrotransport: 

is influenced, apart from the force of a constant electric field, — 

also by the resultant force of interaction between the ion andthe: 

conductivity electrons and holes. The charge of the ion calculated ; 

according to Einstein's formula (Ref. 1: Ann. d. Phys., 17, 549, ° fee 

1905) on the basis of experimental data is therefore not its true -/{ ‘ 

charge but some effective one. The theory gives for the latter tS 


| g*t= Z% = n_o_ E. +n30, 0%, {1) 
z being the true charge of the ion, n_o_€_ and nol. the concen- -. 
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tration, scattering cross section, mean free path of the electrons | 


and the holes respectively. To transform (1), one oan use 


“be co 8x iE e ‘ 4 . 2) Ee 

Ae (+) Ah In't, ew ( 2) ime 

which is deduced in approximate two-band theory of metals. fn.(2) | #. 

A is electrical conductivity, 1 and n - mean free path and concen-. 2 
tration of current carriers, e the elementary charge, h ~ Planck's . 
constant. From (1) and (2) substituting the values of the constants’ 


and taking into account A = A, +A one gets 


z* = 2—1,3-10In'/o_A_ + 1,3-10'ni/o4 (A —A-) . (3) 


(A, is hole conductivity and A. electron conductivity). Experimen- : 
tal determination of Zs o, and o| is particularly complicated. in S 
the present paper the authors try to determine z, n,n 


+ 
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the data of temperature dependence (c = const). and temperature de- 
pendence (T = const) of electrotransportation in the approximation 
given by the theory of’electro-transportation and the twor-band the~ 
ory of metals. The authors investigated the concentration depengan- — 
cerof electrotransportation in the alloys Ni-Cr with the following 
concentrations of Cr: 4.76, 7.56, 10.28, 15.49, 19.66, 22.12, 25.07 
31.01 (atomic %#) at 1250°C. The experimental methods are described 
in D.F. Kalinovich, I.I. Kovenskiy, M.D. Smolin, and I.N. Frantse- 
vich (Ref. 5: Izv. AN SSR, OTN, metallurgiya i toplivo, 1, 71, 


1959). To increase accuracy all necessary quantities were determi-_ 
ned experimentally for each specimen. Two specimens_were investiga- 
ted for each concentration. Radioactive isotopes Cr 1 and Ni63 were 
used as indicators. In the concentration interval 4.76.- 19.66 at 
percent Cr where the dependence of ¢' on e(1 - c) is linear the 
following equations are valid ; 


i fos. 2 ee 4 
- ze, = 0.18| 3 FonTT | —17| ay "roor| + 82: eh 
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These have been obtained by adjusting and the parameters determi-~ - 
ned with the aid of the method of averages. Since temperature de- 
pendence was not investigated the calculation of z, Oy Oo, was 


approximate, with the assumption that these do not depend on the 
concentration in the interval 4.76 - 19.66 at percent Cr. Values 
of ny n, and the mobilities Pir B, were taken from H.- Schmidt 


(Ref. 6: Z.F. Metallkunde, 49, 3, 113, 1958). All results are gis 23 
ven in the Table. There are 1 table and 6 references: 4 Soviet-bloc, 
and 2 non-Soviet—bloc. 


ASSOCIATION: Instytut metalokeramiky i spetsial 'nykh splaviv AN. 
Pies URSR (Institute of Metalloceramics and Special Alloys | : 
<a AS UkrRSR) ee ee 

SUBMITTED: March 23, 1961 
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Dae aay 000/009/010/0%2 
18.8100 D274/D304 
AUTHORS: .Frantsevych, I.M., Academician AN USSR, and 
Kovens'kyy, I.f. 
TITLE: Investigating the electrical transfer of carbon in 


metals of the iron group 


PERIODICAL: Akademiya nauk UkrSSR. Dopovidi. no. 9, 1961, 
1169-1171 


TEXT: The temperature dependence of the effective charges z of 
carbon in its solid solutions FeC, CoC, and Nic are obtained. The 
chargcter of the experimentally obtained temperature dependence 


of 2” corroborates the theoretical predictions which led to the 
expressions 


Ms h 
a = 23 - n,o1, + NS], (1) 
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and 


2 


Ax* + BxZ*- cx - 2%, 2 = 0 (3) 


where z is the ion charge, Ny Os 1, and Nos Tos 1, are the den- 
sity, scattering cross~section, and free path of the electrons 


and holes, Z” is an effective charge which can be experimentally 
determined from electrical transfer by means of Einstein's rela- 
tionship (and taking into account the correlation factor 


f£):2"eD = BkT£, where D is the diffusion coefficient at the tem- 
perature T and B is the ion mobility; A,B and C are constants re- 
lated to the conductivity parameters and those of electron- and 
hole scattering by migrating ions. The temperature interval of the 
experiments is taken as large as possible and the ion mobility 

has to be high. These requirements are fulfilled by the investi- } 
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gated solid solutions of carbon in iron, cobalt and nickel. The 
Specimens were wire pieces 70 mm long and 0.6 mm in diameter. The 
middle part of the specimens was labelled by radioactive isotopes 


olf, The temperatures ranged from 600-1400°C. Up to g00°a, the 
Specimens were heated in a furnace; for higher temperatures, a 
direct current was used. on coefficient for carbon, 
ansfer (the transport rate), 
ctivity of the tracer. The ob- 
y the method of least squares, 
es of the effective charge of 
oC, and NiC were obtained. 
e listed in a table. In all 
rds the cathode; as thereby 
ole wind" on the electrical 
rge of carbon in austenite 
y 4 units, thus confirming T.A. Lebedyev's 
assumption (Ref. 1; Metallurg, 5, 12, 1934). This charge decreases 
on passing from FeC to CoC and NiC. There are 2 tables and 9 


Card 3/4 } 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1" 


CIA-RDP86-00513R000413610014-1 


SELEY EEE PER EOE TES ae 


"APPROVED FOR RELEASE: 06/13/2000 


SREESR ESSER eS ead a USS AER EES) 7S SE OS aD PES 


28692 
3.021/61/000/009/010/012 
Investigating the electrical fae D274/D304 


references: 7 Soviet-bloc and 2 non-Soviet-bloc (including one 
translation). The reference to English-language publications reads 
as follows: K. Compaan, Y. Haven, Trans. Faraday Soc., 52, 786, 
1956. 
ASSOCIATION: Instytut metalokeramiky i Spetsial'nykh splaviv 
AN USSR (Institute of Powder Metallurgy and Special 
Alloys AS UkrsspR) 


SUBMITTED: April 28, 1961 
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_ AUTHORS: ._Hrantsevych, I. M., Academician AS UkrRSR, and 
; Kovens'kyy, I.I. 


TITLE: On the transport of carbon in titanium, tantalum and 
tungsten 


PERIODICAL: Akademiya nauk UkrRSR. Dopovidi, no. 11, 1961, 
1471-1474 


TEXT: Electrotransport of carbon in titanium, tantalum and tung- 
sten is investigated (with a carbon content of approximately 0.1 


weight %), 


of appr. 0.6 


was labelled with ol4, The specimens were heated by a direct cur 
rent; thereupon, the distribution of the radioactivity was measured 
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at intervals of 0.1 mm. As &@ result, the carbon distribution in re- 
lative units was obtained, From the concentration curve, the dif- 
fusion coefficient of carbon was calculated, and from the displace~ 
ment of the radioactive zone - the rate of electrotransport of the 
carbon at the various temperatures of the experiment: 950 - 16500¢ 
in titanium, 600 - 2600° in tantalum, 1800 - 28000¢ in tungsten, 

A table lists the obtained diffusion coefficients and the corres- 
ponding activation energies. The experimental results were used for 
determining the effective charges 2; thereupon, the method of 
least squares was used for Calculating the parameters of equation 


ae a ae ee 


p 
Le as (3) 
and 
Ax? + BxZX~ Ox = 2K 4 2 =O (4) 
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OQ is the temperature coefficient of the alloy, is the electrical 
conductivity, the parameters A, B and © characterize the scatter- 
ing of electrons and holes by migrating ions, and the temperature 
dependence of p. It was established that the effective charges of 
carbon in titanium and tungsten follow a temperature dependence 
expressed by Eq. (4), whereas the effective charge for tantalum 
carbon satisfies a linear equation, For the first 2 alloys, the 
parameter A in Eq. (4) can be neglected. For all 3 alloys, the 
electrotransport took place towards the cathode. The magnitude of 
the effective charges exceeded in all cases 2. A table shows that 
the carbon charge decreases in the order: Ti-C, W-CG. An explana- 
tion of this decrease in charge is attempted in terms of the ener- 
8Y of the d~sublevels. There are 2 tables and 9 references; 5 So- 
viet-bloc and 4 non-Soviet-bloc, The reference to the English~ 
language publication reads as follows: K, Compaan, Y, Haven, Trans, 
Faraday Soc., 52, 786, 1956, 


ASSOCIATION: Instytut metalokeramiky i Spetsial'nykh splaviv AN 
USSR (Institute of Powder Metallurgy and Special 
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SUBMITTED: May 24, 1961 
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SMOLIN, M.D.3 FRANTSEVIC 
feign. 
Application of the electric transfer method in the study of the 
electronic structure of metals and alloys. Fiz.tver.tela 3 
noe7:2115-2122 Jl '6l. (MERA 14:8) 


a Institut metallokeramiki 4 spetsial'nykh splavov AN USSR, 
yev. 


(Ions--Mfgration and velocity) (Metals--Electric properties) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1 


ark ee 


electric field 


PERIODICAL: Inzhenerno-~fizicheskiy churnal, v. 4, 9. 5, 1961, 108-110 


22826 : 

PP re 5 2 H 

. Wg 1559 3/170/61 /004/005/012/015 ; 
18.7500 Bt11/3B214 H 

i ‘i 
AUTHORS: Kalinovich, D. F., Koverukiy, I. I., Smolin, M. D., I 
Frantsevich, I. N. i 

{ 

TITLE: The diffusicn of nickel in a nickel zolybdenus elle; in as ! 
t 

| 

1 


TEXT: The electric field produces a directed displacement of the atorio 
i gnell in the crystal lattice of a jure metal and solid solutions. Two 

forces act on the iona: the electric field and a force depending on the 

nomentnm transition between ions and the conduction electrons or holes. The : 

electrotransportation of Ni ions in a solid solution of molybdenum in nickel 

ig investigated in this paper (molybdenum content 9.24% by weight). The 

tracer was yi 63 which was measured by a counter of the type T25-GOA (T25-Bib 

The temperature of the sample wag measured by a pyrometer of the type : 

XPHMUN (KhGIMIP). The direction and rate of electrotransportation could be 

determined from the displacement of the boundary of tha radioactive cone. K 

The diffuoion was eliminated by relating the rate of electrotranaportation 
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to the arithmetic mean of the displacemsnt of the boundary of the active 
zone. The force acting on an ion may be written a3 
Fon Ea(z - 49,1, + NoVnly)> 
& € 


where E ig the potentials @ the electronic charge, 2 the charge of tha ton 


in multiples of e; ny concentration of the conduction slectrensy Oye. the 


scattering cross section of tha cordnetion alactrers an the algrating fon; 
and 1,.. the mean free path of the alentrong on the Form! surface. The 


index 2 denotes hole conductivity. Tha quantity 2 - n,o,1, + NpIo)4 et 


is the effective charge which is equal to the true charge in the absence of 
the effect of electrons and holes. Applying Einstein's formula one may 
write for the effective charge 2*; 2 = 300 vAqkTf£/IDe (2), whery v is 
the rate of electrotransportation; A, q the electrical conductivity and 
arga of the cross section of tho sample; f = 0.76 (for a face contarad 
lattice); I the current strength; and D the diffusion coefficient. The 
derivation of the diffusion coefficient has been given in IFZh, No. 6, 78, 
1960. The value found is D = 2.68 exp (-65600/RT). The experimental 
conditions, the rates of electrotransportation, and the effective charges 
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cnlculated according to (2) are collected in Table 1. All the experinents 
showed that nickel migratea to the anode. There are‘ 1 table and 10 refer- 
ences: 6 Soviet-bloc and 4 non-Soviet-bloc. The three most recent refer- 

ences to English-languace publicatiomread as follows: 1) Conpaen, K., 

Haven G: Trans. Faraday Soc., 52, 786, 1956; 2) Wever H.: Proc. of Srup. 

wo. 9 of Phya. Chem., 21, 2, 1958. Sa 5 \ 


ASSOCIATION: Institut metallokeramiki 1 spetoial'nykh splavov Al USSR g. 
Kiyev (Institute of Powder Metallurgy and Special Alloys AS 
UkrssR, Kiyev) - 


SUBMITTED; September 30, 1960 
Legend to Table 1; cas ; 

"1, Temperature in’ °C; “Teunepatypa, 
2 = experimental time 
in hours; 3 - ratelof 
electrotranaportation 

; in -en/aecs 4 - effdctive 

¢ charge. 
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AUTHORS ; Teodorovich, 0. K., Frantsevich, I. N. 


See 


TITLE; Role of diffusion processes in the formation of powdered-metal 
dron-copper alloy 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 45, abstract 70312 ~° 
. ("Poroshk, metallurgiya", no. 6, 1961, 35 - 43; English summary) 


TEXT: A microscopic study of heterodiffusion in the system Cu-Fe and 
(Fe-Cu) - (Cu-Fe) has shown that the structure of interphase boundaries is im- 
pervect as a result of heterodiffusion processes when pure Fe and Cu are used, 
Tne results of tne X-ray spectrum analysis of microvolumes have confirmed the 
uniformity of component distribution when intersaturated solid solutions on Cu. 
and Fe base are used, It is shown that Fe-Cu compositions made of intersaturated 
components have improved ductility and dynamic strength characteristics. There 
are 8 references, 


‘R. Andriyevakiy 


[Abstracter's note: Complete translation] 
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LYASIICHENKO, A.B.; MBL‘NICHUK, P.I. [deceased]; FRANTSSVICH, I.N. 


Normal elasticity modulus of certain high-melting compounds. 
Porosh, met. 1 no.5:10--19 S-0 ‘61. (MIRA 15:6) 


1. Institut metallokeramiki i spetsial'nykh splavov AH USSR. 
(Ceramic metals) 
(Elasticity) 
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FRANTSEVICH, I.N. (Frantsevych, I.M.], akademik; KOVENSKIY, I.I. 


(Kovens'kyi, I.I.] 


State of carbon in titanium, tantalum, and tungsten. Dop. AN 
URSR no.11:1471-1474 161. (MIRA 16:7) 


1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR. 
2. AN UkrSSR (for Frantsevich). 
(Alloys—-Electric properties) 
(Carbon) 
(Ions--Migration and velocity) 
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AUTHORS: Smolin, M. D., and Prantsevich, I. 


TITLE: Investigation of the Temperature Dependence of the Electro- 
phoresis in Alloys on the Basis of High-melting Metals 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 1, pp- 81 - 83 


TEXT: In the introduction, the authors give some formulas which were set 
up within the framework of the development of the electrophoresis theory in 
recent years. Denotations for the resulting force and the effective charge 
of a migrating ion are given. Next, 4 report is given on experiments made 
with Mo, alloyed with 25 4%, and with W, alloyed with 25 % Mo. The experi- 
ments were carried out on specimens of 0.5 mm diameter and 60 mm length. 
The powder-metallurgical production of the specimens is described, the 


radioactive isotopes Mo?” and y'89 being used as traces elements. The ex- ~ 
periments were carried out within the temperature range of from 1500 to 
2500°C according to the alloy. In all experiments a migration of Mo-ions 
under the effect of a direct (constant) field to the anode and a migration 
of the W-ions to the catrode was observed. On the basis of the data ob- 
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tained, the effective charge of a migration ion may be described as 


ae a Zt Ky pam) (4). T is the absolute temperature, f, the resistivity, 
0 


portional factor. Knowing the charge and the atomic concentrations of both 
alloy components the electron concentration in both alloys can be cal- 
culated. The results are given in Table 1. There are 1 figure, 1 table, and 
4 Soviet references. 


and (\ the temperature coefficient of the electrical resistance, k is a A 


— 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii 
nauk USSR (Institute of Powder Metallurgy and Special Alloys 
of the Academy of Sciences, UkrSSR) 

PRESENTED: July 15, 1960, by G. V. Kurdyumov, Académician 


SUBMITTED: July 11, 1960 
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FRANTSEVICH, I.Ne AND SHIYANOVSKAYA, I. YE. 
ah eee ten ana 
Woyamination of causes of lattice {mperfections of iste ae Duane See ee 
explanation of the mechanism of recrystallization processes applic 

metals under low and high tennaraturas.™ 


Paper oresented at the Powder Hetallurgy Conference, 
Smolenice, Czech. 17-20 Sep 1962 
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AUTHORS ; Frantsevich, I. N., Kalinovich, D. F., Kovenskly, I. I,, Smolin, 
M.D. oo. 


On the behavior of components of metallic solid solutions in an 
electric force field 


SOURCE; Vysokotemperaturnyye auenriokataniehoskive matertaly. Inst. metallo- 
ker, i spets. spl. AN Ukr.SSR, Kiev, Izd-vo AN Ukr.SSR, 1962, 75 -. 
83 3 : 


TEXT: The method of electric migration makes it possible to estimate di- ¥ 
rectly the donor-acceptor interaction in metallic solid solutions. Previous il 
studies were directed on the electric migration of the alloying component, with- 
out investigating the behavior of the base metal atoms; ina constant electric. 
field the possibility of a donor-acceptor interaction between the atoms of the , 
components was not taken into account. In the present article the authors stu-: 
died the mutual electric migration of both components of some binary alloys, : 
such as Fe-C, Fe-Cr, Fe-W, Ni-W and Fe-Mo, using the method of radio-active ‘iso- 
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topes, Tne component under investigation was marked with the corresponding 
padioactive isotope and introduced into the central section of wire specimens, 

0.6 mn in diameter and 60 ma long. The distribution of radioactivity over the 
specimen length was measured prior to and after electric heating, Activity 

graphs were plotted to determine the orientation and dislocation of the radio- 

active zene boundaries during the process of electric migvation. It was found 

that carbon, chromium and tungsten migrated under the effect of the electric 

field towards the cathode, Molybdenum migrates toward the anode and is, contra- \ 
ry to C, Cr and W, an electron acceptor, The vlectric migration of Fe in binary —_ 
solutions of GC, Cr and W in iron was found to be directed toward the anode, but 

only a pertion of Fe atoms, proportional to the amount of donor-atoms of the ad- 
mixture component, participated in the migration. Qn the basis of experimental 

data obtained, migration rates of the investigated components were calculated 

and tabulated (lable). The experiments show that a donor-acceptor interaction 

exists between the components of the Fe-C, Fe-Cr and Pa-W systems. The donor or 
acceptor nature of admixture atoms is predetermined by the mutual position of 

energy ievels of incomplete shell electrons of the admixture atom, and the Fermi 
level of the base electron spectrum, ‘The appearance in the lattice of admixture 
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atoms with excess charge is connected with the deformation of energy bands of 
conductivity near these atoms, and the formation of a charge of the opposite 
sign, screening the excess charge of the admixture. This screening charge is 
partially distributed in the conductivity band, and partially in the band cor- 
responding to the internal incomplete shell of the base atom. The temperature 
dependence of the electric migration effect is explained by the dispersing ef- 
feet upon the electrons of the conductivity zone of atoms, which are in a state 
of thermal. oscillation at the crystal lattice points, and also by changes in the 
degree of the donor-acceptor interaction, It can be assumed that the magnitude 


of the electric migration effect depends upon the correlation between the exter- 
nal electric field forces and the forces resulting from the transfer by conduc- 
tivity electrons of oriented pulses to the ions, There are 4k figures and 1 
table. . 
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Table. Migration rates of metal alloy components under the effect of an elec- 
tric field, in v-cm/sec 


i Alloy 
investigated:element — — 
| 850 900 950 1000 1050 1100 1150 1200 / 
Se f 
Fe—C c = — — 8,06-107* 11,67-10-© 14,44-1075 31,39-10~8 39,14- 1078 = a 
Fe—C Fe —~ 3,41-10-82.51-10-* 1.39-10-8 0,87-10-° 0 ets, _ "ius 
Fe— Cr Cr. = _ — - 68-1077 9,4 +1077 12,5 -1077.18,8 10-7), 
' Fe—Cr Fe ~ -- —-3,00-1077 401-1077 4,87-1077 626-107? 5,35-1077 444-1077 2,18.1077' 
Fe—W Ww —  4,72-10-? 6,37-1077 8,80-10-7 5,68-10~7. 1,35-10-7 0 eae eeds 
Fe—W Fe —- —1,25-10-© 1,67-107% 244-10" 1,50-1078 0,32-10-© == 0 = 
Ni— W Ww 1,25-10 2,78-1077 3,89-1077 | 1,86-10-? 0,72-10-7 0 Saga = 
Fe— Mo Mo aS — 440-1077 $,63-10-7 7,23-10-7 7,78-10°7  — _ 


Card 4/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1" 


"APPROVED FOR RELEASE: 06/13/2000 


SESE Oe Oe SEED 


CIA-RDP86-00513R000413610014-1 


SEED SNE RTS EEE 


FRANISEVICH, I.N.; GUNCHENKO, A.I.; TUL'CHUSKIY, L.N. 


Magnetic properties of manganese ferrites with additions of rare- 
earth metal oxides. Report no.l. Porosh.met. 2 no.5:55-59 S-0O 
'€2. (MIRA 15:11) 


]. Institut motallokoramiki 1 spetsial'nykh splavoy AN UkrSSR. 
(Manganese ferrate--Magnetic properties) 
(Rare eath metals) 
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¥) §/226/62/000/002/002/010 
AUTHOR: Frantsewich, I. N. 1003/1203 
Tr, 
TITLE: Heat resistance of materials used in modern construction 


PERIODICAL: Poroshkovaya metallurgi teh, 1962, 9-26 


TEXT: The development of modern technology utilising high voltages, jets and rockets calls for a new study 
of refractory materials, specifically for use in modern engineering. The author lists factors decisive in imparting 
heat-resistance to refractory materials: the strength of interatomic bonds; the presence of additivies having 
a precipitation hardening effect or that of strengthening the grain boundaries; the absence of impurities that 
weaken either the crystalline lattice or the phase boundaries. Calculation of the mean square displacement 
of atoms in the crystalline latticeof refractory materials, is the sole and insufficiently investigated direct 
criterion for evaluating the strength of the interatomic bonds in these lattices. This gives a serial arrangement 
of many metals and chemical compounds according to their suitability to be the main component of heat 
resistant alloys. The author suggests an evaluation of the heat resistance of refractory compounds on the 
basis of values of their relaxation capacity. The most popular method of manufacturing refractory metal 
powders, and the most promising is the method of impregnation of porous powder materials with molten 
substances. An equation is given for the duration of impregnation depending on the capillarity and viscosity 
of the impreguation medium and the porosity of the impregnated material: 
past. 
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Heat resistance... $/226/62/000/002/002/010 
1003/1203 
where: 4 = viscosity coefficient; |_ = length of the impregnated layer; r = radius of capillary; 9 = wetting 


angie. The principal factors influencing the resistance of refractory metals toward scale formation are also 
defined. There are 11 figures and 2 tables. 


ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov AN USSR (Institute of Powder Metallurgy ri 
and Special Alloys AS UkrSSR) a 


SUBMITTED: = November 23, 1961! 
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5 /020/62/142/006/012/019 
B104/3108 


AUTHORS ; Fry pt seve Dwwdeectbs» Academician AS UxrSSR, and 
Shiyanovskaya, I. Ye. 


Study of the fine structure in detorned rhenius cry 
PERIODICAL: Akudemiya nauk SSSR. Doklady, v- 142, no. 6, 


TEXT: Gold hardening and recovery of very pure rhenium were studied by 
avial and omnilateral compression in a press and by steel rings, 
respectively. The recrystallization temperature of uni-axially deforzed 

Re specimens (30 %) is 1200°C. In specimens deformed in steel rings it is 
much less. The recrystallization temparature was determined from the 
appearing (204) X-ray diffraction line. The microdeformations of the 
lattice are little affected by annealing the Re specimens deformed by 
omnilateral compression at temperatures up to 600°C for 2 nours. The first 
patterns occur in the blurred diffraction lines when the annealing is d 


at temperatures of 600°C, The microdeformations of the lattice 
determined by harmonic analysis of the profile curve of the aiff 
line. The relative deformations thus determined indicated that 
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8/020/62/142/006/012,/019 
Study of the fine atructure... B104/3108 


broadening of the diffraction lines of Specimens deformed in Steel rings ig 
Caused by microdeformations in the lattice. The microdeformation at 600°C 
determined from the (101) diffraction line is 1.0°1072, the one determined 


from the (112) diffraction line is 1.2.17, In discussing the low 
recrystallization temperature of the specimens deformed in steel rings tne 
authors point to the fact that in this deformation there is almost no 

ductile displacement of the Re EYains, but that the entire deformation 

energy is accumulated in lattice disturbances inside the grains. 

Consequently, the Re can recrystallize by a mechanism devoid or diffusion. 
Reference is made of B. D. Grozin (Mekhanicheskiye svoystva zakalennoy va 
stali, 1951). There are 4 figures, 2 tables, and 3 Soviet references, _— 


ASSOCIATION; Insti tut metallokeramiki i spetsial'nykh splavov Akademii 
nauk USSR (Institute of Powder Metallurgy and Special Alloys 
of the Academy of Sciences Ukrssp) 


SUBMITTED: July 8, 1964 ; 
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8/137/62/000/006/096/163 


A160/A101 
AUTHORS : Mel'nichuk, P, I., Frantsevich, I, N, _ 
TITLE: An investigation of the modulus of elasticity of alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 13, abstract 6178 
. (In collection: "Vopr, poroshk. metallurgii i prochnosti materialov", 
no. 7, Kiyev, AN USSR, 1959, 33 - 38). 


TEXT: An investigation was carried out of the effect of the concentration 

of Won E of Ni-W alloys. The Ni-W alloys were made from Ni with a purity of 

99.99% and from foundry alloy containing 22% W, 17.98% Ni and 0,02% admixture. 

Used wes an electric vacuum furnace with crucibles from A150. - The smelted ingots 

were armealed in an atmosphere of argon at 1,000°C for 10 hours and were sub- 

jected to hot rolling. The samples had a diameter of 640.01 mm and a length of 

120 mm, Prior to the investigation, the samples: were annealed in an atmosphere 

of argon at 900°C for 1 hour to relieve the workhardening. The E was deter- 

mined vy the dynamic method. An increase of E and a decrease of the root mean J 
square displacements of atoms accompanying an increase of the content of W in — 
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3/137/62/000/006/096/ 163 
An Investigation of the modulus of elasticity of alloys 4166/4101 


Ni-W alloys, show that W increases the strength of the interatomic bond in the 
crystalline lattice of Ni; An addition of W to Ni also noticeably increases the 
bardness of Ni-W alloys, Theincrease of the hardness is caused by the comminution 
of grains when adding W and by the deformation of the crystalline lattice of Ni 
during the dissolving of W atoms, A grain comminution is especially noted in 
alloys containing WW. A further increase of the content of W up to 22% does 
net essentlally change the size of the grain, There are 11 references, 

% ae f e-# 


V. Srednogorska 


[Abstracter's note: Complete translation] — 
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FRANTSEVICH, I,Ne [Frantsevych, 1,M.]; KALINOVICH, D.F, (Kalynovych, D.F.]; 
HO VENSKIY, II. [Kovens'yyi, I.1.]; SMOLIN, M.D. 


Studying the diffusion of the components of a molybdenun— 
tungsten alloy over a wide temperature range, Ukr. fiz, zhur. 
8 no.921020-1025 S '63, (MIRA 17:8) 


1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR, 


Kiyev. 
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Report presented at the Conference on Powder Metalluruy, Krakow, 
Poland, 19-21 Sept 63. 
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"Elastic properties and differancas in the electronic structure 
of some high melting compounds made by powder metallurgy." 


Report presented at the Ccnference on Powder Metallurgy, Krakow, 
Poland, 19-21 Sept 63. 
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Frantsevich, Ivan Nikitich (Doctor of Chemical Sciences); Voytovich, Raisa 
' =~ “Foninichna (Candidate of Chemical Sciences); Lavrenko, Vladimir Alekseyevich 
| (Candidate of Chemical Sciences) 


High-temperature oxidation of metals and alloys (Vy*sokotemperaturnoye okisleniye 
metellov i splavov), Kiev, Gostekhizdat USSR, 1963, 321 p. illus., biblio. 
1,000 copies printed. 


TOPIC TAGS: metal physics, high temperature oxidation, refractory metals, tungsten, 
molybdenum, tantalum, rhenium, refractory compounds, oxide coating, cermet coating, |: 
halogen medium, diffusion, crystal lattice defect, corrosion ; 


PURPOSE AND COVERAGE: The book examines the theory of high-temperature oxidation 

of metals and alloys from the viewpoint of modern physics of solids and the | 
chemissry of crystal lattice defects. In addition to a critical presentation of | 
the theoretical concepts, the results of experiments by the authors on the kinotics . 
of scale formation on refractory metals and alloys and the first systematic presen-~ ; 
tation of the oxidation of materials by gases containing sulphur, halogens, cor~ i 
rosion by flash, oxidation of refractory compounds, and anti-corrosion coatings 
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are included in the book. The book is intended for employees of research institutes 

and plant laboratories; it can also be used by engineers in other fields and by ; 

students in higher educational, institutions. i 
a i 


i 
' 


TABLE‘ OF CONTENTS [abridged]: 


Foreword. - ~ 3 
Introduction = - 6 


Che I. Theory of metal oxidation - - 12 
Ch. II. Effect of small additions of elements on the oxidation of metals - =~ 76 
Ch. III. Significance of the oxido-metal boundary in metal oxidation - = 86 
Ch. IV. Effect of the state of the metal on the oxidation processes of 
refractory metals - - 105 
Oxidation of tungsten 
' Oxidation of molybdenum 

Oxidation of tantalum 

Oxidation of rhenium 
Ch. V. Oxidation of refractory alloys - - 160 
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Ch. VI, Oxidation processes in media containing halogens < - 185 

Cn. VII. Scale formation on metals and alloys in medium containing sulphur 
and its derivatives - = 209 

Cn. VIII. Oxidation processes of the flash type - - 2h9 

Ch, IX. Oxidation of refractory compounds - ~ 270 


Che % Protecting metals and metal-like compounds from oxidation by coating 
of metals, oxides, and cermets -.~ 253 
Bibliography - = 305 


SUB CODE: ML SUBMITTED: 27 Mar 63 NR REF SOV: 088 
OTHER: 451 "DATE ACQ: 6 Jan 64 
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YEREMENKO, V.N., otv. red.; FRANTSEVICH, I.N,, red.; SAMSONOV, 
G.V., red.; PISARENKO, 6.S., red; FEDORCHENKO, I.M., 
red.; TRESVYATSKIY, S.G., red.; IVASHCHENKO, Yu.N., red.; 


POKROVSKAYA, Z.S., red.; RAKHLINA, N.P., tekhn. red, 


[Surface phenomena in melts and in processes of powder 
netallurgy] Poverkhnostnye iavleniia v rasplavakh i pro- 
tsessakh poroshkovoi metallurgii. Kiev, Izd-vo AN Ukr. 
SSR, 1963. 377 p. (MIRA 17:3) 


1. Akademiya nauk URSR, Kiev. Instytut metalokeramiky i 
spetsial'nykh splaviv. 2. Institut metallokeramiki i 
spetsial'nykh splavov AN Ukr.SSR (for Yeremenko), 
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AID Nr. 983-4 5 June . 
PRODUCTION OF FERROMANGANESE METAL-POWDER COMPOSITIONS (USSR) 


‘ - Frantsevich, I, N,, and Ye. B, Boyko. Poroshkovaya metallurgiya, no. 2, 
pai atS5 


a i a. 


Mar-Apr 1953, 96-103. $/226/63/000/002/013/014 


Several ricthcds of obtaining sintered Fe-Mn - alloys and powders with various 
manganese contents have been tested at the Institute of Powder Metallurgy and 
Special Alloys of the Ukrainian Academy of Sciences, The compacting of powders 
of iron and i{P-1Umanganese metal, electrolytic manganese (99. 81% Mn, 0.08% C), 
or ferromanganese with 67.7 to 86. 3% Mn and 0.3 to 6.2% C and subsequent 
sintering at 1100-1170°C for 8 hrs in a hydrogen atmosphere produced alloys with 
oxide ineiusions which could not be eliminated by the use of very dry hydrogen, 
vacuum, or sintering prolonged to 24hrs. Because of the oxides, subsequent im- 
pregaaticn of sintered articles proved to be dificult. The thermal diffusion 
method, ,i.’e. ,.the impregnation of green iron powder compacts with Mn at tem-~ 
peratures from 850 to 1050°C for 1 to 3 hrs in airtight containers packed with a 
‘mixture of ferromanganese (86, 5% Mn), roasted aluminum oxide, and ammonium 
_ chloride (5% max) produced better results, It was found that impregnation with 
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PRODUCTION OF PERRCMAIGANSSS [Cont'd] 8/226/63/000/002/013/014 
|” Mn preceeds rapidly in the first 1. 5-2 hrs and is not intensified by either prolonging” * 
the exposure to 5 hrs or raising the temperature above 1050°C. No oxides were . 
’ found in the impregnated layer, Alloys prepared by this method could be used for “~ 
. Bubsequant impregnation with other substances. ‘The most satisfactory resultg . 
"} were obtained by the diffusion saturation of loose Fe powder with Mn. In this 
‘{: method, alternate layers (3 to 15 mm thick) of loose iron and manganese powderg 
were Sinteredvat teraperatures from 850 to 1050°C in a ceramic container. elias 
| #owder flakes produced at 800-850°C are easily pulverized; those produced at ° 


or above enone cake and must be ground. This hardens the powder and im- 
ert its abiiity to compact. Compacting of Fe-Mn powders is generally more 
lilicult than Fe powders. Since the powder is hygroscopic and oxidizes with 


Prolonged storage, it should be protected against moisture. [MS} | 


Va 
vo 
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L_11259-63 -  EW?(m)/BNS--AFFTC/ASN 
ACCESSION HR: AP3000596 8/0181/63/005/005/1238/12h2 sf 


AUTHOR: Frantsevich, I. N.; Kalinovich, D. F.; Kovenskiy, I. I.; Smolin, M. D. 


TIULE: Relative and total transfer of substance in metals under the influence of 
direct current: 


_ SOURCE: Fizika tverdogo tela, v..5, no. 5, 1963, 1238-12h2 
TOPIC TAGS: electrotransference, transference numbers, alloys, Ag, Zn 


ABSTRACT: The total and fractional velocities of transference and the transference 
numbers were determined for Ag-Zn alloys. Meesurements were made on alloys with 
25, 35, and 50 atomic % zinc. Rods 1 mm in diemeter and 70 m long were used, the 
two with lowest zinc content being coated electrolytically with the radioisotope Ag 
sup 110 and the third being marked in the same manner with Zn sup 65. All samples 
were annealed to produce uniform distribution of the radioisotopes. The distribu- 
tion of radioactivity was then measured along the length of the rods and was found 
to be uniform over the entire length. Direct current was then sent through the 
rods, which were placed in 4 neutral atmosphere (argon); the rods were simultane- 
ously heated to 550C, and the experiment continued for 280 hours. ‘he results show 
that in the first two alloys, belonging to the Alpha region, the velocity of elec-~ 
ht aay aia is greater for silver than for zinc. In the third sample (the 
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Beta region of solid solution) the relations are reversed. The author concludes — 
that in using. ve tracers! %o measure the electrotransference of the two 
components of a binary alloy, it is sufficient to use tracer atoms of but one of 
the components. Orig. art. has: 9 formilas, 1 figure, and 1 table. 


ASSOCIATION: Institut metallokeramiki 1 spetsial 'ny*&h splavov, AN USSR, Kiev 
(Institute of Metal Ceramics and Special Alloys, Academy of Sciences UkrSSR) 
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a ~ } : 
‘> RUTHOIS: Erantsevich, I. Nys Kalinovich, D. Fes Kovenskiy, IeJe3 Smoliny Me De 
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| TITLE: Determining the degree of ionization pf components in_Mo-W alloy SF fF. 
ae oe j oo 

e SOURCE: Fizika tverdogo tela, Ve Sy NO» 6, 1963, 1728-1730 v £4 SE 
| TOPIC TAGS: ionization, alloy, Mo, W, donor, acceptor, interaction, effective 
charge, radioactive isotope a : 


ABSTRACT: The metal studied was Mo alloyed with 15 atomic %W. Thin wire 


samples, 0.5 ma in diameter and about 70 mm long, were prepared from this alloy» 
and gp ne ey i part of each sample a thin layer of radioactive isotope aa 


| 
| 
| 
| (M09S or W was deposited. The length of this coated segment was about 3 me 
| The method of determining rate of movement of the radioactive zone has been 

| described previously by D. F, Kalinovich, I» I. Kovenskiy, and M. D. Smolin. 
(FIT, 3, 3367, 1961). Investigations were made in the temperature ranges 11713 
| 2473K for W and 1973-2573K for Mo at 100° intervals, At all temperatures the 

| 


Mo dons migrated toward the anode, the W ions toward the cathode. The values 
for effective charges {ndicate that the predominant effect in transfer of W ions 


Gard 
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| is hole movement, that of Mo ions, electron movement, The data show that a 
' definite proportion of the electrons supplied to the collective fund by Mo atoms | 
migrate to W atoms. These electrons apparently contribute to the partial buildr 
'; Up of an imperfect 5d band in the W atoms. Thus, a donor-acceptor interaction 
i - takes place in the alloy. Orig. art. hast 3 tables and 3 formulas. 


 ASSOGIATION: Institut metallokeramiki i spetsial'ny*kh splavov AN USSR, Kiev 
(Institute of Powder Metallurgy and Special Alloys, Academy of Sciencess, 


Ukrainian SSR) 


SUBMITTED: O02Jan63 DATE ACQs 019u163 
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FRANTSEVICH, I.N., akademik 


Powder metallurgy. Tekh. mol. 31 n0.6:35 '63. (MIRA 16:7) 


1, Akademiya nauk UkrSSR. 
(Powder metallurgy) 
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FRANTSEVICH, I,N., akademik 


Powder Metallurgy. Vest. AN SSSR 33 no. 12:78 
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1, AN UkrSSR. 
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_FRANTSEVICH, I.N,, akademiks LAVRENKO, V.A. 


Recombination of hydrogen atoms on the surface of platinum. Dokl, 
AN SSSR 148 no.5:1137-1140 F '63. (MIRA 16:3) 


1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR. 
2. AN UkrSSR (for Frantsevich). 
(Hydrogen) (Platinum) (Surface chemistry) 
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LAVRENKO, V.A.3 FRANTSEVICH , I.N., akademik 


Elementary stages of the process of recombination of hydrogen atoms 
on an aluminum surface, Activation energy of the reaction, Dokl, 
AN SSSR 150 no,1:124-127 My '63, . (MIRA 16:6) 


1, Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR. 


2, AN UkrSSR (for Frantsevich). 
(Hydrogen) (Aluminum catalysts) (Activation energy) 
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LAVRENKO, V.Ae; FRANTSEVICH, I.N., akademik 


Elementary stages of the recombination of hydrogen atoms on 
aluminum surface. Raat of adsorption of atoms. Dokl. AN SSSR 
150 no.32592-595 My '63. (MIRA 1626) 


1, Institut metallokeramiki 1 spetsial'’nykh splavov AN UkrSsR, 
2, AN UkrSSR (for Frantsevich). 
(Rydrogen) (Heat of adsorption) 
(Aluminum catalysts) 
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|SOURCE: Soveshchaniye po problem noy energli, Kiev, 1961, 
'Radiatsionnaya avtomatika, izotopy* iya v nauke i tekhnike (Radiation 
‘ gutomation control systems, isotopes, in science and technology); 


_ ‘doklady* soveshchanlya. Kiev, Izd-vo AN UkrSSR, 1064, 171-176 ; 


\roptc TAGS: electroconductivity, solid solution, solid solution conductivity, metal solid — 
‘solution, ion migration, electron density, electron vacancy, hole 


.ABSTRACT: The Institut metallokeramiki i spetsial'ny*kh splavov AN USSR (institute of | 
|Powder Metallurgy and Special Alloys, AN Ukr. SSR) has worked out a method for studying | 
i 


‘the passage of electricity through solids by means of radioactive isotopes. This method 


j makes it possible to study such passage not only in extrinsic elements but also in basic 
jalloys. Somo of the binary systems studied wore: iron-carbon, nickel-chromium, cobalt~ 
‘tungsten, nickel-tungsten, molybdenum-chromium, silver-palladium, etc. The radio- 
sactivo isotopes used included carbon-14, iron-55, nickel-63, silver-110, etc. The experi- 
;mental method has been discussed in an earlier papor by the same authors. According to 
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. a recently-developed theory, fons during migration through solids carry the following ef- 
- jfective charge: _ OT a ee amet ok 

| Z* = Z—ng_L. -|- nyosly. (1) 


enens z* is the effective charge, 2 is the true ion charge, n is the concentration of the con- 
ducting electrons (holes), & is the electron (hole) scattering cross-section, and 4 is the 
\length of the clectron (hole) free path in the alloy. Values with a minus sign refer to 

i electrons, those with a plus sign, to holes. For greater accuracy in determining the value 

lof the effective charge, all the quantities needed in the calculations by the well-known : 

| Einstein formula were experimentally determined for cach specimen. The first set of 

' experiments served to obtain the relationship between Z* and temperature; the next sct was - 
aimed at obtaining the electron density as a function of the charges of the basic alloy and the | 
‘ admixture and of the concentration of the Intter; and the third set yielded tho clectron and 

- hole cross-sections. Tho results of these experiments are tabulated, showing a lincar 

' inverse relationship between temperature and effective charge, and a direct linear relation-. — 
_ ship between clectron density and both charge and concentration. Orig. art. has; 8 


‘formulas and 3 tables. 
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‘TOPIC TAGS: binary alloy, molybdenum tungaten alloy, solybdeaua atott | 
‘electron transfer, tungsten eton electron transfer, molybdenum dif- | 
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‘ABSTRACT: ttlectrical transfer and diffusion of both components of @ 
binary Me-2)attw alloy has been {nvestigated in the 1400-24050C team 
perature rearge using radioactive Mo?3 and wiS5 j;sotopes. It was 
feund that ae all tempe racureé. Mo fons migrated to the anode and W 

rs the cathode. The absoluta values compu:ed for the effective 
yea grow trac the alectrical transfer of W tore te effected prem 
ny tne hole wind, and of Mo tons by the electron wind. 
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t 
>The diffuston coeffictent and the ectivation energy were 1.9 cm*/tec E: 
and 74,600 calfmol for W, and £46 euz/sec for Ma. The date obtatned 
indtcate tranefer of @ definite portion of the electrons fFroa solyb< 
denum atoms to Cungstea atoms. These electrons are probably uged fot 
partial retutidtne of the defective d-shell of the W stoas. in this 
manner, the electroa density redistributton between stome of differ 
ent xind#g tikes place in the alloy investigated, which leads te donor 
acceptor fiitetaction between the alloy componerts. Orig. art. hast 
rableg and € formulaBe 
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Soui.CE: ‘“tetallovedeniyy i termicheskaya obrabotka metallov, no. 12, 
1964, be-bT 


TOPIC TAGS: steel, steel 20, carburization, carbon diffusion, dif- 
fusion rate, ailrect current 


ABSTRACT: Steel 20 wires 0.62 mm in diameter and 50 mm in length 

were carvurized in a solid carburizer containing C “ radioaetive 
isotope at 800, 900, 920, 940, and 960C for 2, 4, &, and @ hr. During 
carourization, direct current with a density of 18B—2: amp/mm‘ was 
passed through the wire. Only the anode end of the wire (5 mm long) . 
was ir contact with the carburizing medium. It was found that the 
electric current accelerates the carbon diffusion. ‘ne accelerating 
effect inereases with increasing temperature and curation of carbue- 
rizing. ‘ne carvon diffusion rate is 1.8--2.5 times sirner with the 
eel ee ee Oe of direct current than with conventicnal carburization. 

or Lé/e 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610014-1" 


= 0413610014-1 
3/ 2000 CIA-RDP86 00513R00 es 


cl gS #2 Bes et eb Spr po Eearie 


"APPROVED FOR RELEASE: 06/1 


L 16910~65 
“ACCESSION UR: A4P50009 39 . | 


Carbon was uniformly distributed acrosg the whole section of tne wire, 
Orig. art. hes: 1 figure and 1 table, . 
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TITLE: Heterogeneous recombination of atemica gases. The interaction of atomic 
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SOURCE: | Xosnicheskiye issledovaniya, v. 3, no. 1, 1965, 135-141 


"“OPIC TAGS: heat transfer, reentry, aerodynamic heating, avon recombination, hydro= 
gen, molybdenum 


ABSTRACT: The recombination of neutral hydrogen atoms on the surface of molybdenum 
heated to 1CO—850C was studied at partial H pressures of G.0605—0.05 ma Hg. The 
neterogeneous recombination of atoms and radicals, formed in a bow shock wave, is 
jmportant fcr determining the aerodynamic heating of the frontal part of spacecraft 
moving at hypersonic speeds, because the recombinavion rate is «4 determining factor 
for the overall heat flux, particularly at higher temperatures. Hydrogen is of in- 
terest becatse of its presence in the geocorona, The tydregen atoms (10%) generated 
in & high-voltage discharge tube were passed to a 0. i-mm-diameter Mo wire, which 

was directiy heated by a current. The coefficients of effective collisions were 
determined microcalorimetrically. Plots were obtained of the recombination rate 
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"Yorygange beim sintern mit flussiger phase in den syetemen W-ML-Fe und W-NL-Cu." 


report submitted for 3rd Intl Conf on Powder Metallurgy, Eisenach, E. Germany, 
13-15 May 1965. 


Kiev, UkSSR. 
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i tr & 
wipie Coalescence during liquid phase sintering of tunyrsten-nickel-iron and tungsten 
nickei-copper syste.ns / , me, ot 


' SOURCE: Poroshkovaya metallurgiya, no. 7, 1966, 45-2 


TOPIC TAGS: tungsten alloy, nickel alloy, iron alloy, copper alloy, sintered alloy, 
liquid phase sintering 


ABSTRACT: A description is given of metallographic ind clectron- microscopic studies 
ot the ec alescence of particles during the production of W-Ni- Fe and W-Ni-Cu alloys. 
aeseity <now that the growth of the grains during the allo fermation proceeds dissolution 
i aha prec mmitatil yy the coalescence of pairs and groups of tumrster 0 ains 4 According 
=p to- this, the-si ; ocess-speed,—_controlled-by-the-rar _ of suriae usiontol tne atoms, 


should ks commenBurable with the rate of growth of parde’ss as 8 yesult of the transfer-of—:— 
matter \hrough the liquid: owever, the rolé of Aix sintering process in the particle: 
“_F growth tiepends-also-on actual ‘sintered System, particularly on. the-composition of th 
' easily raelting component and, consequently, on the melting temperature, the ‘solutility-of 
the solid phase within the liquid phase (degree of supersaturation), and the contact-wetting “ 
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angle. Obviously, the coalescence process changes the mean arithmetic value of the 
particle radius of the system and may thus alter the particle growth relationships pro- 
voged earlier by G. W. Greenwood (Acta. Met., 43). 243. 1986). It cs therefore feit 
that the growth of particles, particularly under the conditions of equiliberum COMpos 1tions 
of the liquid phase components af the system, should be further carefully studied. Orig. 
art. has: 2 formulas, 8 figures, and 1 table. 
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SOURCE: Poroshkovaya metallurgiya, no. 8, 1965, 62-69 


TOPIC TAGS: metal ceramic material, tungsten base alloy, nickel containing 
alloy, iron containing alloy, solubility 

gt al 4 
ABSTRACT: Samples of tunsten-nickel-iron alloys of the following composition 
were studied: W-10Ni(nickel 9.8%, remainder tungsten); W-7Ni-3Fe (7. 2% nickel, 
2.95% iron, remainder tungsten), W-5Ni-5Fe (5.0% nickel, 5.15% iron, remaind- 
er tungsten), and W-3Ni-7Fe (3.0% nickel, 7.0% iron,(remainder tungsten). 
Powders were prepared from reduced tungsten powder With a grain size of less 
than 40 microng and an aqueous solution of the nitrogen dalts of nickel and iron | 
and were reduced in a hydrogen atmosphere at 450 and 850 C, They were presse 


oa a cm2 into samples with a diameter of 10 mm and a height of 10 mm and 
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sintered in a furnace at 1450 C for 2 hours, with rapid cooling. One face of 
each sample was polished for examination. Results of experiments show that, in 
tungsten-nickel iron alloys, the introduction of iron has an effect on the mutual 
solubility of tungsten and nickel. In alloys containing iron, in comparison with 
tungsten nickel alloys, there is observed a contraction of the heterodiffusion fron 
The distribution of iron with respect to the tungsten grain remains constant, in- 
dependent of the composition of the alloy, and more uniforin in spite of the solu- 
bility which is five times greater than the solubility of nickel in alloys with an 
identical ratio of ee Orig. art. has: 4 figures and 2 tables 
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TITLE: Young' s madulus of carbides of some transition metals 


SOURCE: Poroshkovaya metallurgiya, no. 7, 1966, 73-75 


TOPIC TAGS: Young modulus, carbide, transition metal yb 
ABSTRAGT: The,article gives the values 

titanium Yanadiunt? chromiunt! zirconium 

obtained on samples with a composition similar to that of the stoictfometric. The 
values of Young' s modulus! dre determined for the compact state. It was found 
that Young' s modulus of carbides depends on the quality of s + d electrons in the 
metal atom in carbides of the Ti, V, Cr, and Zr, Nb, Mo series. It is assumed 
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that a similar dependence will take place in carbides of the W, Ta, Hf series, 
permitting the estimate of the Young modulus of tantalum and hafnium carbides, 
Orig. art. has; 2 figures and 2 tables, [Based on authors' abstract. ] [KS] 
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